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caspase-11 & NLRP3 ¥ MAREAEG T fE, VAR caspase-11 £ OMVs 7E AL K HAKE F XM EF A
AP e KR . [ %] 8% % AF B OMVs &% RAW264.7 20, 1K% 6. 12 4= 24 h e,
RT-PCR #| caspase-11. NLRP3. ASC #= caspase-1 mRNA #9 & ik ; &R $ 5 48 h 40/, Western
blotting # | caspase-11. NLRP3. ASC #= caspase-1 & & K&, MERKLEE 6. 12. 24. 484 72 h
ta i £ 7, ELISA #) interleukin (IL)-1p #= IL-18 iiuM'—; T FKE OMVs (0. 2.5. 10. 25.
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LI RAW264.7 @i bk, e OMVs B2 )5 12, 24 4= 48 h fa i3 #x L &40 IL-1p 4= IL-18 K-F-.
[4 R 1 Caspase-11 mRNA 4 FK-F /£ OMVs &% 6. 12 F2 24 h 2 F 3 T2 B L(P<0.01);
NLRP3 mRNA # F/K-FAEREEE 6. 24 h A2 F & TA R4 (P<0.01); ASC mRNA 4% FK-F £ 7
#5612, 24 h BFKTF 2 B4 (P<0.05); caspase-l mRNA $# FZK-PFARLEE 6. 12424 h REFHT

x1 B8 20 (P<0.05). Western blotting &R 27, HZ AR AAL, OMVs 42 caspase-11. NLRP3.
ASC #= caspase-1 & @ KA R F. OMVs & E RAW264.7 a0 fit/z 12, 24, 48 F= 72 h, IL-1p &
KREMEEZ T RA(P<0.01), M HZILN AR Z, IL-18 RIAKPFEZLEE 6. 12, 24,
48 #2 72 h B3 & F AT BLL(P<0.05); AFRE OMVs 2 m@miif, OMVs 3t énfiee) & 457 20
F FARBUMEIG IR, Caspase-11 WBKR/E, IL-1B K-FEKLEE 12, 24 F= 48 h BEIKT RITKRA,;
Caspase-11 JTERZA IL-18 KA B AR LG 24, 48 h 3B F/LF RIWKA(P<0.05). [£6] 1%
WA EH OMVs 8|54 AT #4556 KOER B+ KEEZEZAEH, OMVs 55 RAW264.7 )2
caspase-11 A~ 49 3F 2 3 NLRP3 X MRz T8 % F 10,

KR sl atfE,; S EE; caspase-11; NLRP3 X M4k; IL-18; IL-18
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Abstract: [Background] Haemophilus parasuis can cause a variety of inflammatory reactions and high
mortality, while the inflammatory mechanism remains unclear. [Objective] To study the activation of
caspase-11 and NOD-like receptor family pyrin domain containing protein 3 (NLRP3) inflammasome in
RAW?264.7 cells by H. parasuis outer membrane vesicles (OMVs) and the key role of caspase-11 in the
OMVs-induced expression of inflammatory cytokines. [Methods] The RAW264.7 cells were infected
with H. parasuis OMVs and collected 6, 12, and 24 h post infection. RT-PCR was employed to
determine the mRNA levels of caspase-11, NLRP3, apoptosis-associated speck-like protein containing a
caspase recruitment domain (ASC), and caspase-1. Western blotting was employed to determine the

protein levels of caspase-11, NLRP3, ASC, and caspase-1 48 h post infection. Enzyme-linked
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immunosorbent assay (ELISA) was employed to determine the levels of interleukin-1p (IL-1B) and
IL-18 in the cell supernatants 6, 12, 24, 48, and 72 h post infection. After the RAW264.7 cells were
stimulated with different concentrations of OMVs (0, 2.5, 10, 25, 50, and 100 pg/mL) for 24 h, the cell
supernatants were collected for the measurement of IL-1B and IL-18 levels by ELISA. The RAW264.7
cells with the silencing of caspase-11 were established and then infected with OMVs, and the
supernatants were collected for the measurement of IL-1B and IL-18 levels 12, 24 and 48 h post
infection. [Results] The mRNA level of caspase-11 was up-regulated in the RAW264.7 cells 6, 12 and
24 h post infection with OMVs (P<0.01). The mRNA level of NLRP3 was higher than that in the control
group 6 and 24 h post infection (P<0.01). The mRNA level of ASC was significantly lower than that in
the control group 12 and 24 h post infection (P<0.05). The mRNA level of caspase-1 was significantly
higher than that in the control group 6, 12, and 24 h post infection (P<0.05). Western blotting showed
that the expression levels of caspase-11, NLRP3, ASC, and caspase-1 were up-regulated after infection
with OMVs. The level of IL-1P elevated in a time-dependent manner after the cells were stimulated with
OMVs for 12, 24, 48 and 72 h and was higher than that in the control group (P<0.01), and the level of
IL-18 was higher than that in the control group at the time points of 6, 12, 24, 48 and 72 h (P<0.05).
When the cells were stimulated with different concentrations of OMVs, the inflammatory effect
increased in a dose-dependent manner. The level of IL-1P in the caspase-11-silenced cells stimulated
with OMVs was lower than that in the non-silenced group at the time points of 12, 24 and 48 h (P<0.05),
and the level of IL-18 showed the same trend as that of IL-1f at the time points of 24 and 48 h (P<0.05).
[Conclusion] The OMVs of H. parasuis play an important role in the inflammatory response induced by
H. parasuis. OMVs can induce the activation of non-canonical NLRP3 inflammasome signaling pathway
mediated by caspase-11 in RAW264.7 cells.

Keywords: Haemophilus parasuis; outer membrane vesicles; caspase-11; NLRP3 inflammasome; IL-1f;
IL-18

Bl ¥ W8 AT 78 (Haemophilus parasuis , HPS)
JE— A 22 QI AR/ TR, R0 LRI Y
— RSSO EBOR T, 4k R YL T 51 4 B kR
o A W AT R IR T 5 R A 1 22 b R A I
N, AUFE 2 RMERER | ST R AR 52 4
LR R R BN FE T F 25 37 8 Ml s i)™ B 448 35 b
KW, RS AT B4y R 15 A MIERL, 1. 5.
10, 12, 13 1 14 BUESREFIMER, 2. 4. 8 Al
15 RURSREMER, 3. 6. 7. 9 fil 11 ALET
BEIMER, RERATHEEMBER N 4.5
13 31

S S BTG A A S 1 4 P AR X B i

B, NLR %% Pyrin & 3 (nucleotide-
binding and oligomerization domain-like receptor
family , pyrin domain containing protein 3,

NLRP3) & 240 Mg 57 N 3 2 9 #5500 5l &2 1K
(pattern-recognition receptors, PRRs), &5 &k
AMBRZLEE, BTG RAEMR S, SRR
(1 % A & JEP NLRP3 2 5 Z R i A: o) (45
AT )RR R, B SR ATP. 4l
2 FE i AT P 48 (reactive oxygen species,,
ROS)EL i UE W] AJ % AL JL L f) NLRP3 e A4
B4k, NLRP3 i Al i /s B BE K & i -1
(caspase-11)7iG , caspase-11 TR 51 2 Jfd J5t (14 241
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I# I§ Z Wi (lipopolysaccharide, LPS)3155 NLRP3
SR AR B

AR FE I (outer membrane vesicles, OMVs)
2 20 TR A AR R A A H 2 A O A T — A sk
. KR EA R R, HRERKAYN
10-300 nm™'. OMVs WL 4> F 24 FE . g
ZBHLPS), HME . JEIK R B 8 AR i,
AR KR BE . Bilg . BEfEE 74U, LPS
S 22 [RBAPE AN B OM Vs Ik F & . I
B SRR 5y . OMVs VBN LPS H#k A,
TEN- AR 518 EATAEH, SRR NG
m EAL B R R EREZEEAY, OMVs
#5719 95 i AH G 43 185 5K (pathogen-associated
molecular patterns, PAMPs) R 5 5 3= 41 fifd At A5
iR 2K (pattern recognition receptors, PRRs)
454, W E SRR RV E S, =
HRIEN GG 2 . RAEMMSFSE, AR
iE S

I 3% W8 LA B OMV's 7E Bl 3 W LA B 80K
R AL G ATERE o ASBESE LU/ BB 4
il RAW264.7 AL, WFSE T RIS W AT 3
OMVs %S RAW264.7 44 1 K+ (43 |
NLRP3 RMAKTE AL K caspase-11 502k X 41 Jifg K]
TRIBOKFHIEN, FICRIEEMATE OMVs
BIECRAEF M caspase-11 £ OMVs (% i
I G VR T, DSB8 s B R 0 IAT TR A BOR
HL

1 #H57%

1.1 #%

I3 W I A TR S0 Mk TR R H4S f AR SEIR =
ST EARAE, RAW264.7 4iiEI A o R 41
Vo AR R S BRI R R R R B
DRI, TARAIVEDRHI AR AR IR
MLiE , Gibco 2wl M M i NG 0% — 2% 17 IR

(NAD), Sigma 2A+l; /NREASTER 18 (IL-18)
ELISA {7 &, I Cusabio A H]; /NR A
& 1B (IL-1B) ELISA i il & ,R&D System 2 ] ;
caspase-11 T4, Abcam /A F] ; NLRP3 , caspase-1
F1 ASC #iif&k, Cell Signaling Technology 2\ ] ;
BCA F:li57) &, Thermo Scientific Pierce /A H] ;
caspase-11 shRNA 1255 00k FIXT IR sShRNA 12
i EE WRI-A, Santa Cruz Biotechnology 7\ ;
CytoTox96" Non-Radioactive Cytotoxicity Assay,
Promega /A ) ; HiScript® II Reverse Transcriptase
A ChamQ™ Universal SYBR® qPCR Master
Mix, B St iRMERE AR VIR R AT BR A W] . PCR
1, Eppendorf 2wl ; B BAZR 2 W R&
Bio-Rad A #l; AL IEILETT, BioTek 2
Al L, Beckman A
1.2 OMVs i, f{L REE

W4 37 °C. 220 r/min 15358 20 HUE K
(ODgoo=1.0) ) Bl J& W& ML AT T8 (H45 #R)EW, T
4°C. 7500xg B> 15 min, FUCHE, I 1
] 100 kDa AR U8 B 4 g EIE W, IR
FEUEW ; 4°C, 150 000xg M E L[> 40 min, F
B3, WEVIE; 5 mL PBS @, FHFIHIE
OMVs;  FAN i S5 it TR 28 58 00 i v 50
12 h, WEKZEELRIE, 4°C. 150 000xg
HEOEBREWR P R >, PBS HE, 15
F4hifbi) OMVs, BT 4 °CHRAF. ¥alifb)m )
T8I0V AE TRV DA% b TR 2% i TR A AR A
@, =i T, EESH ST WA i1
OMVs JEA . #lifki) OMVs 4 15% SDS-PAGE
ST TR e R, i sh AU ik — 2
i OMVs HYRLAE 34 .
1.3 RS

K RAW264.7 4RI 96 fLAR , 7 37 °C.
5% CO, Fi IR R G IR o 5 2 M 08 B i 4 531)
OMVs (2.5 pg/mL)FIE]SE ¥ I FF 7 (MOI=10) 2
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Y, FRGYE 3. 6. 12 F1 24 h ISR s
7% Fi W, B8 CytoTox96® Non-Radioactive
Cytotoxicity Assay Ui 45 17 ZL0R £5 i & ik
o I
1.4 Real-time PCR #& il caspase-11.
NLRP3. ASC #A caspase-1 BJ mRNA FziX

RIFERE AT OMVs &Y« RAW264.7 4
ML, A3 SIUCE 6. 12 1 24 h 40T, 45 HC40
RNA, i 5% S n) 20F A i 2 RNA i 4%
313 cDNA. Real-time PCR il 4% 2H 40 g i
caspase-11, NLRP3, ASC #ll caspase-l mRNA
IKI- o B 2644 2 95 °C 30 min; 95 °C 10 s, 60 °C
30s, 40 RKAEH; 95°C 15, 60°C 60s, 95 °C
15 so 519 A T A TR (E W) B AT BR 2N ]
G, IR 1,
1.5 Western blotting #&|ZfffI caspase-11.
NLRP3. caspase-1 & ASC BIE R FRKiX

W HE OMVs Ji4t 48 h (4 , 25 1 22
R AR AN R IR S R 1, AR E
15% SDS-PAGE HLIKJ5 5% % 0.22 um ) PVDF
fEE, FIEWFE £ 1h, INA—$i(1:1 000), 4 °C
BFE s HRP ARid —Hi(1:5 000), =T
1 he % ECL &SGR B 1-2 min J5 b H
T2 RICAR R G T KR R, 12 H Image J

*1 ZEMERIYFIER

IG5 B 34 4 A 25ty IR FE A
1.6 Caspase-11 £ E T2 M52

s RAW264.7 4 a4 F0 5] 12 fLAh 37 °C
BRI, FRHME 80% Ml & FER A&
A caspase-11 J#41f#) shRNA 12357 (MOI=50)
M2s I8 7 (MOI=50), JR&)IELLEIE 2d,
SRIEIAGE RIS 75 38 (2.0 pg/ul) i 6 B A IR
WA RE ZHTME 12 970 F IR YL 20 B Bk o i 3 Western
blotting 5 i 12 95 7 L A i caspase-11 & 1%
KA
1.7 ELISA ¥ IL-1p 0 IL-18 YR i&

Al 5% v i A i & L OMVs 4y B B
RAW264.7 #iiffl, TS 6. 12, 24, 48 Fl
72 h WA RS IR BIE ARIMEEO. 2.5, 10,
25,50 #1 100 pg/mL) OMVs JE&J: RAW264.7 4
i 24 h, WCERAHMIIESR B OMVs [A] Il
RAW264.7 4 fifs K L caspase-11 JTERAHE, 12,
24 48 h AEAN K % 13E , (4 F ELISA 5
SR b R A i R - TL-1B A IL-18 K-
1.8 FitFES

% F GraphPad Prism 7.0 B {F 47 5256 %4
WGt AT . B DL R 22 R0 s iE AT
Student’s t-test Z3H7, P<0.05 NZERAH G

Table 1 Primer sequence information of each target gene
FE[H 47X Gene name J¥%1 Sequence (5'—3") P & Product length (bp)
Caspase-11 F: ACAATGCTGAACGCAGTGAC 150
R: CTGGTTCCTCCATTTCCAGA
NLRP3 F: ATTACCCGCCCGAGAAAGG 141

R: TCGCAGCAAAGATCCACACAG
ASC F: CTTGTCAGGGGATGAACTCAAAA 154
R: GCCATACGACTCCAGATAGTAGC

Caspase-1 F: ACAAGGCACGGGACCTATG 237
R: TCCCAGTCAGTCCTGGAAATG
GAPDH F: AGGTCGGTGTGAACGGATTTG 123

R: TGTAGACCATGTAGTTGAGGTCA
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2 BERXR504

2.1 OMVs BIE7E K

LB RSS2 SR, ik ) R A 8 I AT T
OMVs NAUZFEHDIRZEF (B 1A). ShA AL
EIE OMVs [RAE EE A TE 60-70 nm 2
], Hoki A2 - 3{E M 63.32 nm (& 1B).

10 100 1 000

1 FEELFE OMVs BEE A: B5H
BEEE OMVs 4544 ; B: OMVs kiR 4i; C:
OMVs ) SDS-PAGE #4:{ill

Figure 1  Identification of Haemophilus parasuis
OMVs. A: Structure of OMVs observed by transmission
electron microscope; B: Particle size distribution of
OMVs; C: SDS-PAGE detection of OMVs.

4fifk i OMVs #E4T SDS-PAGE HiJk . 45 R
/R, OMVs % [ i EEERTE 60-75 kDa Fi
180 kDa Z= 45 (&l 1C).

2.2 EEFEIMATE R E OMVs XA E 14

BEPEARG I 25 L B, w5 i I A B K L
OMVs [ Lhg| i diigstr, Bl Ve E
FEAC, T 2 L ) B R TR B (R, 5 B
(AR o R W I AT R | 9 2 R B T S ]
PLIEE] 30%, OMVs 5124 HIZET- %R 20%.
JEEYE 12 h Z T, OMVs X4 i i) 75 1A K F
RIGEWEMAT I ; {5 24 h B, IR0 i FF 12 % 4
L B B K F OMVs (F 2).

2.3 EIREELATFEKRE OMVs 5t IL-1p #1
IL-18 iz B 5200

FERISE V8 AT B RAW264.7 A JifL)5 6.
12, 24, 48 F1 72 h, IL-1p Fik/K -3 8355
T X REL (P<0.01); T HAE IR YL J5 48 h N, IL-1B
ek i 5 B AR P T 5 (P<0.01) (] 3A).
I3 8 I AT T S RAW264.7 405 12, 24,
48 F1 72 h, IL-18 Rk 2 & T XA
(P<0.05); 1M HAERYL)S 24 h N, TL-18 ik
L2 3B ) A AR TR (P<0.05) (1 3B), X IR
ZHAHEL, OMVs JE&YY RAW264.7 4l 12, 24,

40r 3™ Un
3 HPS (MOI=10) N
L @@ OMVs (10 pg/mL) H

Cytotoxicity (%)
[} W
S (e

—_
[}
T

(]

ﬁ ﬂ
_om nofl
3 6 12 24
t (h)

2 BIEEOFERE OMVs WAy SMS

* RN 2257 18 35 (P<0.05)

Figure 2 Cytotoxicity of HPS and OMVs to cells.
*: Significant difference (P<0.05).
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ZHA S
A 500 U
HPS (MOI=10 *dkk
( ), kkx
400 - -y
z
s 300
&
= 200 ok
in —
= %3k
100 o
- s
0 - | -
6 12 24 48 72
t(h)
C
200 - O Un **

@B OMV (10 pg/mL)

150 -
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***
0
24

t (h)
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B3 KMEMBEEF IL-1p #0 IL-18 BYRIX

B C3Un

0]
O

[ mHPS (MOI IO)

IL-18 (pg/mL)
) I o
S S S S
-
——'

t(h)
150 3Un
El OMYV (10 pg/mL)
Z 100} e T
)
\"
b
=

6 12 24 48 72
t (h)

Figure 3 Expression of inflammatory cytokines IL-1p and IL-18. *: P<0.05; **: P<0.01; ***: P<(0.001.

48 F1 72 h, IL-1p Fikm M B 2 & X 4l
(P<0.01), 1M HJE&YL )5 TL-1P Y 3R 3k E & BURERY
(] iR HERS 1 (225 T (P<0.05) (18 3C), 2
] b i s R v . PR IS 6. 120 24 48
72 h, IL-18 FKik/K V-8 25 T X g
(P<0.05), IL-18 Fikmt MBI &,
TEIRYL S 12, 24 h B0 2 & Tl — DO S
(P<0.01) (Kl 3D).

4 OMVs B EE R 0, 2.5, 10 Al 25 pg/mL
Bf, OMVs X4 A (4 3505 A 52 B0 5] s A0 i
Hi5g; BEE OMVs WeRE LS, IL-1B 0 IL-18
FER Aok s (K] 4). Hp, 100 25 pg/mL
W IL-1p BB X HAML 2Z RN E &
(P<0.01) (&l 4A), 2.5, 10 125 pg/mL WJEZH
IL-18 3R Ik 7K V- # i 25 /& F X BE 41 (P<0.01)

(81 4B); 24 OMVs i ik F] 50, 100 pg/mL i},
HXT M R BRI C B 8

ANFEHE OMVs JBYLAIHLfS, BiE OMVs
W TE RN, 20 I g 28 SE T DL R B ] I
(#l 5).
2.4 OMVs ¥ caspase-11. NLRP3. ASC

#A caspase-1 mRNA 3% F 7K F RIS M
OMVs JEYLRENSHE =) caspase-11 mRNA #%

/K-, OMVs JB&YLJ5 6., 12 F1 24 h, caspase-11
mRNA F 536KV H0% 8 25 5 X B41(P<0.01),
OMVs iYL 5 12 h, caspase-11 5 5 /K- i 2%
TS 6 h (P<0.01) (K 6A).

NLRP3 mRNA #5%/KF-74E OMVs Bt 5
WEMR EIHES, 7RSS 6. 24 h W&
T X R4 (P<0.01) (&l 6B).
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4 AREIRE OMVs R4 A5 440 B (B F 1L-1B #0 IL-18 HIRIE

Figure 4 Expression of inflammatory cytokines IL-1f and IL-18 with different concentrations of OMVs

stimulated. *: P<0.05; **: P<0.01; ***: P<0.001.

5 AELRE OMVs M40k 7S a9 220

Figure 5 Effect of different concentrations of OMVs on the cell state. 1-6: 0, 2.5, 10.0, 25.0, 50.0 and

100.0 pg/mL.

ASC mRNA ¥ 5% /K-F-1E OMVs il 5 AR T+
S RS, TERGY)S 12, 24 h BB 3%
I FXF B 4H.(P<0.05) (& 6C).

Caspase-1 mRNA #:58/KE7E OMVs B 5
EITFE S, SXTIRAIAALL, caspase-1 Rk
TEIRYLS 6,12 124 h 348 T+ 5(P<0.05) (& 6D).
2.5 OMVs ¥ caspase-11. NLRP3. ASC
#0 caspase-1 EH K FHIE M

xR AE, OMVs J& 4 41 40 i

caspase-11, NLRP3, ASC Fll caspase-1 & [15%
RIS, 5 LPS Bl an i b & 2
ik —FE 7).
2.6 Caspase-11 ;7T 2R R A4

1 if Western blotting 5 M J& [ T 2R )5
RAW264.7 4iiffilHh caspase-11 2 [ # ik . £5
K 8 i, S rRgnpEAHEE, &A T
shRNA J7 41 i) B 20 185 w5 A0 PR ) RAW264.7
Y e caspase-11 Fik7KF- B Z FEAL (A 8).
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Figure 6 The mRNA expression of caspase-11 (A), NLRP3 (B), ASC (C) and caspase-1 (D) induced by
OMVs. *: P<0.05; **: P<0.01; ***. P<0.001.

Control OMVs LPS
NLRP3

Caspase-11

7 Western blotting #2i] NLRP3. caspase-1.
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Figure 7

blotting.

The protein expression of NLRP3,
caspase-1, caspase-11 and ASC detected by Western
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Casp-11. shRNA - - — +
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- + + +
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8 Western blotting 3125 & LK caspase-11
MR+ MAYIr; - AIAHS

Figure 8 The verification of the effect of lentivirus
silencing caspase-11 by Western blotting. +: Add
components; —: No component.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



5180 (YIS Gk

Microbiol. China

2.7 Caspase-11 JTE X OMVs i 5 K 444
B F ik B9 52 1

OMVs [f] i 31 #C RAW264.7 40 il &
caspase-11 TLERAML, RAEAHMK+F IL-1p
IL-18 RAKeM L5 R B IR, caspase-11 JTERE
IL-18 FBFERYL S 12, 24 Fil 48 h W E LTk
LR 4H (P<0.05) (&l 9A); caspase-11 L2k
IL-18 FIKRAEBYL)T 24, 48 h B EEFR TR
TLER 4 (P<0.05) (K] 9B),

A 3 W+Un
=1 W+OMVs (10 pg/mL)

1507 om Caspll KD+Un
@ Caspll KD+OMVs (10 pg/mL)
sk
o L
E 100 =
on
S *
= —
= 50 F
kek
—
0 H
12 24 48
1 (h)
B 3 W+Un

CJ W+OMVs (10 pg/mL)

150 r @@ Caspll KD+Un
B Caspll KD+OMVs (10 pg/mL)
skek
2 100} \ =1
£l —
&
=
- 50
0 — Y
12 24 48
1 (h)

9 Caspase-11 ;T EXF IL-1p FA IL-18 RiXHY
AU

Figure 9 Effect of the caspase-11 silencing on the
expression of IL-1B and IL-18. *: P<0.05; **:
P<0.01.

3 & #

I W8 I PR B PO S R R
AWFFEARIE W, R AT R R R 2 220
i B4 1L & PN B2 40 i (porcine  brain microvascular
endothelial cells, PBMEC), /5 PBMEC 1"
FOAE 9 A A PR 7= A 1 g g i 3 3
& Z P 5 Sl RYE RN o FISE Vg AT TR
JE Y AT 38 B A WE 20 MY (piglet mononuclear
phagocytes, PMNP)J5#i% NF-xB {551 i
HEANMLA T, T Ak NLRP3 PR S 3h 48 1 41 i
[ TL-1B F1 TL-18 A% sk 3k M RIS W8 il FF
A AT 6 PK-15 41 il NOD1/2-RIP2-NF-«B 15
S, TR F CCL4, RANTES A1 IL-8
[kl

SME R - e, A
1965 4E T OULELE] OM Vs DL X 35 22 [
PR OMVs WIBFFE A 50 2407, OMVs
EAE FLGR IR K /IN | 66 B 2 11 K R
EL AR WL s FAHLLTR, W8 L EE
EE, HAEE I H RS SREHA PR
FEANRY, W RB, AN OMVs il if & RIAE
FN, A E PR B K o i, IF S A R EL
RALHIAHSER, H LRI TR OMVs BES A T
EWE 40 RAW264.7 40 i 2 W R M W 7
IL-871; F AR I B SRR B I R OMVs AT i
TS TLRA {553 I fih % 8 28 A4 9 E S i P2
RN B B OMVs R A5 258776 5 gk 240 it v
P2 RAEAN M A 7= £, HE S R A R JE
HHFBREEMERAP, Bsh, EMARE . N
TR AR . AT TR IEAT 1 43 WA i) OM Vs 1 m]
V5 R AN D 1 40 22T IR W A
REfE 43 ih OMVs, ASPREIZH Aif A C I Jie @l # vg
MAFE OMVs 40 &2 A58, BT,
RIFEWE MAF R OMV's 755319 2 1 B I HL I 1w A
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THAE AT, FATLUN B W21 RAW264.7
AL, S A T RV E A B O OMVs 5
SRANVEAH L F- IL-1B F1 IL-18 [ Rk A5 R E B,
R 8 AT 1 & H OMVs ¥ A% S RAW264.7
2 B 8 P 20 0 DX 1 TL-1B 0 TL-18 ik 1y i 2 T
5, OMVs 7R 5 BRI MUAT T A ) 5 B 5
B FRETT . I T IRAT M &SRS W AT TS
OMVs IR, FATIFAN 1A W)k i
OMV's X 5 P 241 ifd [N -2 I8 B9 50 o 45 R kK B,
OMVs 55 IL-1B Fl IL-18 A4 I AE— & 3 [l
N (<25 pg/mL)&: BT ARG I, {5 e )
15T 50 pg/mL B JC i 3 AR b A ST A5 SRR S
Bl B5 V8 AT OMVs &t RAW264.7 4 i it
TRYEAMNF IL-1B F1 IL-18 A9RIAF &, T
A e S 5 P ) A A ) e AR 2
RAVEE R R A M IL-18 F
IL-18 A RE T i 2 20 0 8 A S 0 i) ke A 5 &
JR b R E BRI, U E RS
SRS R ATE AP NLRP3 (438075 n] 35k
SIEH LU, NLRP3 8 25, #5558
Tic 5 U 1= #H 5 B 5 4F 25 1 (apoptosis-associated
apeck-like protein containing a CARD, ASC)M3X
IO g e 2 R K 2% 2 1 W HiT 1 (pro-caspase-1), JE
A KA AN % B 52 1A NLRP3 R A4 %
PEAR L] %5 fh % caspase-1 ) B VI E RIS, 761k
1Y caspase-1 1f— 2] pro-1L-1B #1 pro-IL-18
A HORBIE A IL-1p A IL-18P%, ffis
NLRP3 RAERFE WL TR AIEEA , caspase-11
I HYAEZ M NLRP3 RPEAG SR & B,
ok A Rl A BT R IR 2 O B B O
caspase-4/5 (AN caspase-11 (F), MImfim’k
NLRP3 4P 4 (1) 20 3 S — Z8 41 48 7 DX ) i
IR, BEoE R, 2% R B OMVs 1]
i1k caspase-11, I 1L T R MK 7Rk b A
FERAEH H H AT OMVs REHSTE /b /N

N B WEAN ML A NLRP3 %Ak, ki 4
IL-18, S T/NE R4 caspase-11 i1
(A=l 20 L 0 P AT B TG DOV AR5 X I
MLFFE OMVs &Yt RAW264.7 4l il J5 caspase-11
I NLRP3 RAERF BG4 TR, K
caspase-11, NLRP3, ASC il caspase-1 HJ%E [
FikETE OMVs RGBT, #&x
OMVs if5 5 RAW264.7 4l caspasell J2 NLRP3
RGN, 25 7 EIEE AT E75 0 R T
SV

AT HE—HHUE caspasell £ OMVs {4k
NLRP3 R A T 5 M A0 i R 5 7 A= i R e i
ER, FATE LTI T RAW264.7 4i Jifl
caspasell FE[H, b7 HeA T R T ER HG 5 40 iy
R F 43 KSR 25 4k . Caspase-11 ZE[R TR S ,
OMVs %5311 IL-1p 1 IL-18 /K i 4K T AR IT
R4, UiBH caspase-11 FEHVTERFZM T OMVs
5 T 40 0 b S 14 R F- B BE T, UESE caspase-11
fE OMVs iffk NLRP3 R4k | gk 5t
IL-1B 1 TL-18 43 aod v % #5558

ABFSEUESE, B AT OMVs 38 1 i
1% caspasell M- FRHYIEZ HiL NLRP3 48 M4 38 [
55 RAW264.7 A M 4 P Kl IL-1p Fl IL-18 1Y
eI L/
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